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Abstract
Purebred Brahman steers (n=169) sired by 23 Gray and 8 Red Brahman bulls 
were evaluated for postweaning growth and carcass traits. Spring-bom paternal half-sib 
male calves were purchased from private producers at weaning, backgrounded, and 
grazed on ryegrass for an average of 161 d. Following grazing, the steers were shipped 
to a commercial feedlot in south Texas for feeding. Steers were slaughtered in groups of 
about 45 head when they reached an approximate average endpoint weight o f530 kg 
and 1 cm backfat. All carcasses were subjected to high voltage electrical stimulation 
during slaughter. After a 24 hr chill, carcasses were ribbed, data collected, and a 
longissimus muscle sample taken for calpastatin assay. Traits of interest were feedlot 
average daily gain, slaughter weight, hot carcass weight, backfat measured at the 12th rib, 
loin-eye area, loin-eye area per 45.4 kg o f carcass weight, marbling score, quality grade, 
yield grade, calpastatin, shear force at 7 and 14 days of aging, and hump height. Two 
2.54 cm thick steaks were removed from the large end of the strip loin, vacuum 
packaged, and randomly selected for 7 and 14 d. Steaks were then cooked to an internal 
temperature of 70°C and core samples measuring 1.27 cm were taken for shear force 
determination. A mixed model containing cow age and steer slaughter age as fixed 
covariates and sire as a random variable was used to analyze the data. BLUP estimates 
of sire expected progeny differences were obtained for all traits. Sire was a significant 
source of variation for all traits except for marbling and quality grade. Gray Brahman 
steers had heavier slaughter weights, heavier hot carcass weights, greater backfat, more 
marbling, less calpastatin, and were more tender at 14 d of aging when compared to Red
vii
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Brahman steers (P < .05). Red Brahman steers had more desirable yield grades with 
larger loin-eye area per 45.4 kg o f carcass weight (P < .05). These results indicate 
significant variation within the Brahman breed and useful genetic differences among 
Brahman sires for several growth and carcass traits.
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Chapter 1 
Introduction
Inconsistency in beef tenderness at the consumer level has been identified as one 
of the major problems facing the beef industry. The beef industry relies on the USD A 
grading system to categorize carcasses into groups based on levels of marbling and 
skeletal maturity. Research has shown that there is a positive but weak relationship 
between marbling and tenderness. Wheeler et al. (1994) reported that marbling accounts 
for about 5% of the variation in palatability traits and that there were both tough and 
tender meat within each marbling degree. This indicates that some carcasses are being 
discounted when they are tender and some are not discounted when they are tough.
Since tenderness is a major component of eating satisfaction, scientists have long 
been interested in defining the factors that affect this trait. Among cattle of all breeds, 
approximately 46% of the variation in tenderness is genetic and 54% is environmental 
(Koohmaraie, 1995). Thus, significant improvement in tenderness can be made by 
controlling those factors responsible for the environmental effects such as time on feed, 
type of diet, stress, carcass chilling, postmortem aging time, and cooking method, as well 
as through selection of breeds or selection within breed.
Environmental factors can be relatively easily controlled. However, to control 
genetic factors requires selection of breeds or animals within a breed that can perform in 
a particular environment and produce progeny with acceptable growth and carcass 
characteristics. Selection through progeny testing is the traditional method of identifying 
animals with acceptable carcass attributes. Even though this method is effective, it is
1
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2considered a long-term approach to the problem because o f the time involved. Thus, the 
application of molecular genetic approaches could increase the ability to control genetic 
effects in shorter time periods.
With the current capabilities, genetic contribution to any trait can be evaluated by 
using the candidate gene approach or a whole genome approach. These methods allow 
for particular genes or segments of DNA to be located in an individual that affects a 
particular trait of interest. This information can further be used in selection schemes for 
the production of better animals. Even though this seems to be a quicker method than 
progeny testing, this technology is not available for application and no one knows when 
or if it will be ready in the future.
Crossbreeding is used widely to exploit heterosis and additive genetic variation 
among breeds to improve efficiency of beef production. The use of the Brahman or 
Brahman derivative breeds has become an integral part of crossbreeding programs in the 
southeastern United States. The advantages of the Brahman breed includes adaptability, 
growth needed for warm humid climates, and also increased resistance to heat, diseases, 
and parasites. Progeny produced from these crossbreeding programs contain varying 
percentages of Brahman influence when marketed to feeders, packers and other 
segments o f the industry. Research has shown that Brahman cattle and their crosses that 
contain a large degree of Brahman inheritance have lower carcass quality and lower meat 
tenderness scores. For this reason, calves are often discounted in price. The general 
perception is that Brahman cattle are tough, however Brahman cattle do exist that are 
above average for tenderness and marbling within the breed.
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3One approach to solving this problem is to identify those Brahman sires or lines 
of breeding that transmit genetics for acceptable carcass characteristics, primarily 
tenderness and marbling. Estimates of heritability for marbling and tenderness for 
Brahman and Brahman cross cattle have been reported as moderate. Use o f this 
information could lead to changes being made within the Brahman breed for selection of 
individuals that are acceptable for tenderness and have adequate marbling. With this 
issue in mind, the objectives of this research were:
1. To accumulate groups of paternal half-sib Brahman steers from purebred herds in 
Louisiana and evaluate them for growth and carcass characteristics.
2. To measure calpastatin activity in longissumus muscle tissue collected 24 hr post­
mortem and to relate this to Instron Wamer-Bratzler shear force measurements.
3. To evaluate Brahman sires or lines of Brahman breeding for genetic diversity and 
identify sires or lines that transmit acceptable growth and carcass characteristics.
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Chapter n  
Review o f Literature
Introduction
Many commercial cow-calf producers have benefitted from production and 
reproductive advantages of crossing Brahman and British cattle to produce progeny that 
are adapted to the subtropical environment o f the Gulf Coast region o f the U.S. Most 
beef cattle produced in this region contain some percentage of Brahman breeding 
because of the advantages previously mentioned. Calves carrying one-fourth to three- 
fourths Brahman inheritance have been grazed, fed in feedlots and slaughtered for the 
beef market for several years. However, producers have received discounts often to 
fifteen percent for cattle with high Brahman influence by the order buyer, feeding and 
packing industries. Most of these discounts have been attributed to assumed lower meat 
quality, especially tenderness and marbling o f carcasses with heavy Brahman influence.
Consumers perceive tenderness to be one of the most important determinants in 
meat quality. Researchers have reported that as percentage of Bos indicus breeding 
increases, the level of tenderness decreases and the variability in tenderness increases 
(Damon et al., 1960; Carpenter et al., 1961; Peacock et al., 1982). If Brahman breeding 
is going to be used in the future, sires must be identified that transmit acceptable growth 
and carcass characteristics.
Results of studies related to postweaning growth and carcass traits of Brahman 
and Brahman-cross cattle will be examined. The traits are categorized into four groups: 
(1) growth; (2) carcass; (3) consumer; and (4) related traits. The traits will be discussed
4
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5in order of occurrence in an animals  life. The main focus will be on Brahman and 
Brahman cross cattle and how they compare to other breeds for the traits mentioned 
previously.
Growth Traits
Feedlot Average Daily Gain. The purpose of feeding steers in the feedlot is to 
increase weight and desirability o f the carcass. Rate at which weight is increased and 
composition o f the gain are principal production factors affecting efficiency in the 
feedlot. Average daily gain is of particular interest in feedlot cattle because it is 
correlated with efficiency of feed utilization. As average daily gain increases, the pounds 
of feed required per pound of gain tend to decrease if other variables are equal. Average 
daily gain is measured before or after weaning on animals to indicate growth potential.
Rate of gain during the feedlot period is a trait of economic importance.
Research has shown that cattle of differing biological types and physiological maturities 
vary in their ability to grow and utilize feed. In a study conducted by Peacock et al., 
(1982), Angus, Brahman, and Charolais bulls were mated to straightbred and reciprocal 
first-cross females. Steer progeny were evaluated for breed additive genetic and 
heterosis effects. Brahman steers had the lowest daily gain among the 18 breed groups. 
The additive genetic effect of the Brahman breed was negative for average daily gain 
compared to other breeds. In another report, Brahman steers again were the slowest 
gaining when compared to Bos taurus straightbreds and crossbred steers using Angus, 
Brahman, Charolais, Hereford, and Brangus breeds (Turner, 1973). Sherbeck et al., 
(1995) compared the feedlot performance o f steers with 100% Hereford, 75% Hereford-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
625% Brahman, and 50% Hereford-50% Brahman breeding. They reported that when 
steers were held at a constant finished weight, average daily gain decreased as the 
proportion of Brahman breeding increased. Franke (1997) in a summary of several 
studies noticed a similar trend for growth rate as the percentage of Brahman increased 
above 50%. However, when Angus was used with different percentages of Brahman, 
the higher percentage Brahman group grew faster than the other breed groups measured 
(Huffman et al., 1990). The researchers noted that this was contradictory to other 
research, and indicated the difference was due to performance being compared when 
slaughtered at equal external fat thicknesses.
Several studies were conducted comparing Brahman to Brahman-derivative 
breeds and non-Zebu breeds. Brahman-sired steers gained more in the feedlot than 
steers by Beefmaster or Brangus sires (Crockett et al., 1979). However, Franke (1997) 
found no differences between steers sired by Beefmaster, Brangus, and Brahman. The 
same was found for growth between Senepol and Brahman steers (Sanders and Paschal, 
1987); however, steers sired by Tuli bulls grew slower in the feedlot when compared to 
Brahman-sired steers.
Slaughter Weight. Slaughter weight is measured prior to slaughter and is 
sometimes referred to as final weight. Slaughter weight can be influenced by breed type, 
nutrition, and other environmental factors. In comparing Bos indicus with Bos taurus 
breeds, Crouse et al., (1989) used 422 steers differing in the ratio of inheritance from 
Brahman, Sahiwal or Pinzgauer sires and Hereford or Angus dams. They reported that 
the Bos indicus breed groups were lighter in weight than the Bos taurus breed groups.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
7The 25% Brahman crosses were heavier than the 50% and 75% Brahman crosses. A 
similar trend was found in the Sahiwal crosses, indicating that as the Bos indicus 
inheritance increased slaughter weight decreased, hi contrast, Crockett et al. (1979) 
compared feedlot and carcass characteristics from calves sired by Continental, Brahman, 
and Brahman derivative sires and reported that Maine-Anjou- and Brahman-sired steers 
finished at greater weights than steers by the other sire breeds. Huffinan et al., (1990) 
found similar results when using steers of known percentage of Brahman and Angus 
breeding. They reported that the 50% and 75% Brahman steers had heavier initial and 
final feedlot weights when compared to full blood Angus and 25% Brahman steers.
Comparisons were made among Ft steers sired by Brahman and alternative 
subtropically adapted breeds of bulls for feedlot and carcass traits (Franke, 1997). Steers 
from Brahman sires had heavier slaughter weights than steers by Boran, Gir, Nellore, or 
Sahiwal sires. Similar findings were also reported by Koch et al. (1982) when sires were 
compared after adjustment of data to equal age, weight, fat thickness, fat trim percentage 
and marbling end points. Paschal et al. (1995) compared Brahman-sired steers to Zebu- 
and non-Zebu-sired steers. They reported that Red Brahman and Gray Brahman crosses 
were the heaviest at the end of the feeding period at 511 kg and 499.7 kg, respectively. 
Yield Traits
This portion of the review will include information on three traits that are related 
to yield of meat in a carcass. The three traits are carcass weight, ribeye area and yield 
grade. These traits are considered to be economically important.
Carcass Weight. Carcass weight can be expressed as chilled or hot carcass 
weight. Hot carcass weight is defined as the weight of the carcass after slaughter and
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8before being chilled. This trait is economically important because as carcass weight 
increases or decreases, the percentage o f retail cuts increases or decreases. A change of 
100 pounds in hot carcass weight changes a yield grade by approximately 40 percent.
It has been reported that the Brahman breed acts negatively on carcass weight 
(Peacock et al., 1982). Crouse et al. (1989) studied performance of backcross and F2 
steers with different levels of Bos indicus breeding including Pin2gauer, Hereford, and 
Angus. Percentage of Brahman and Sahiwal varied from zero to 75%. Findings 
indicated that as the percentage of Bos Indicus inheritance increased carcass weights 
decreased for both Brahman and Sahiwal crosses. In a similar study Brahman-,
Hereford-, Angus-, Tarentaise-, Pinzgauer-, and Sahiwal-sired steers from Hereford and 
Angus cows were compared after adjustment of data to equal age, weight, fat thickness, 
fat trim percentage and marbling end points (Koch et al., 1982). Brahman-sired steers 
contained heavier carcasses at slaughter than other breed groups. Huffman et aL (1990) 
compared steers of known Brahman and Angus breeding at a common slaughter 
endpoint. Steers with 50% and 75% Brahman breeding had heavier hot carcass weights 
than did the Angus and 25% Brahman carcasses.
In another study, Brahman-sired steers were compared to those sired by Boran 
and Tuli Bulls on Hereford and Angus cows (Herring et al., 1996). Carcasses from 
Brahman sired steers were heavier than those from the other groups. Paschal et al.
(1995) evaluated carcass characteristics o f  Angus-, Gray- and Red Brahman-, Gir-, Indu- 
Brazil-, and Nellore-sired FI calves. Paschal reported that Red Brahman cross carcasses 
were heaviest and Gray Brahman cross carcasses were intermediate.
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Rlbcye Area. Ribeye area is a trait that is a good indicator of muscling for an 
individual carcass. The area o f the ribeye is determined between the 12* and 13* rib 
when carcasses are ribbed for grading. This measurement may be taken by grids or other 
devices. The measurement is taken from the longissimus dorsi muscle or loin eye in cm2 
units. A change in 1.54 cm2 of ribeye area can change the yield grade by 30 percent.
Some evidence suggest that Brahman crossbred cattle have smaller longissimus 
areas than do British breeds of cattle (Luckett et al., 1975; Peacock et al., 1982). 
Peacock et al. (1979) also reported negative heterotic effects for this trait in Brahman- 
Angus crossbreds. In a study done by Pringle et al. (1997) using 69 steers o f varying 
percentages of Brahman, ribeye area per 100 kg of carcass decreased as the percentage 
of Brahman breeding increased. Similar findings were reported by Huffman et al. (1990) 
for ribeye area per 100 kg of carcass in Brahman-Angus cross steers.
However, Crouse et al. (1993) and (1989) reported that percentage o f Brahman 
had no consistent effect on ribeye area. DeRouen et al. (1992) obtained carcass data 
from 1,494 straightbred and rotational crossbred steers over four generations using 
Angus, Brahman, Charolais, and Hereford sires. They reported that among 
straightbreds, Brahman-sired steers were similar to Hereford-sired steers for longissimus 
muscle area. Herring et al. (1996) also found no differences in ribeye area due to sire 
breed or dam breed from Brahman-sued steers. Similar findings were reported by Koch 
et al. (1982), who found that ribeye area was similar between Brahman- and Sahiwal- 
sired FI steers. In another study, Paschal et al. (1995) compared growth and carcass 
characteristics of Angus-, Gray Brahman-, Gir- Indu-Brazil-, Nellore-, and Red
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Brahman-sired FI steers. They reported no significant differences in longissimus muscle 
area when adjusted for slaughter age, although the Indu-Brazil- Gir- and Red Brahman- 
crosses tended to have larger longissimus muscle areas than the Nellore- and Gray 
Brahman-crosses.
Yield Grade. Yield grade is an estimate of the expected yield of retail cuts from 
individual carcasses. This grade represents cutability, and is influenced by the amount of 
muscle, fat, and bone contained within the carcass. Carcasses that are fatter, heavier, 
and less muscular receive higher yield grades which are less desirable. Lower yield 
grades indicate carcasses that are heavy muscled, leaner, and weigh less. Pringle et al. 
(1997) obtained yield grades from 69 Brahman crossbred steers varying in percentages 
of Brahman from zero to 100 percent. They reported no differences in comparing the 
steer groups on yield grades. Herring et al. (1996) also indicated no differences when 
comparing steers from Brahman, Tuli and Boran sires.
Several studies compared steer groups with different percentages of Brahman 
and Angus breeding. Boyles and Riley (1991) conducted a study using 10 Angus and 10 
Brahman-Angus FI steers in a 184-day trial to compare feedlot performance during cold 
weather. They reported that the Angus steers were more desirable for yield grade than 
were the Brahman FI steers. Similar results were found by Shackelford et al. (1991a) in 
comparing S/8 Brahman crosses to Angus-Hereford FI heifers. Huffman et al. (1990) 
found the same results where Angus steers had more desirable yield grades than 
Brahman crossbred steers. In contrast, Turner (1973) found that Brahman steers had 
more desirable yield grades when compared to steers sired by Angus, Brangus,
Charolais, and Hereford sires.
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Postweaning, feedlot, and carcass data from crossbred calves sired by five Bos 
indicus breeds and one Bos taurus breed were compared (Paschal et al., 199S). Red- 
and Gray Brahman-sired steers had the highest numerical yield grades and Nellore- and 
Gir-sired calves were intermediate.
Quality Traits
Backfat. Backfat measurements are taken at the 12th rib in beef carcasses. 
Increased or reduced fat thickness influences carcass cutability and therefore influences 
yield grade. This trait also provides an indirect indication of the degree of carcass 
quality. Crouse et al. (1993) conducted a study comparing steers of varying percentages 
of Brahman influence. They observed that percentage o fBos indicus had no consistent 
effect on adjusted fat thickness. Herring et al. (1996) reported that when steers were 
compared from Brahman, Boran, and Tuli bulls no differences for fat thickness were 
found among the steer groups.
Luckett et al. (1975) compared 260 straightbred and crossbred steers of Angus, 
Brahman, Hereford, and Charolais breeding for carcass traits. Results indicated that 
carcasses from Brahman steers had significantly less fat over the ribeye than the average 
of the remaining straightbreds. hi another study Peacock et al. (1982) reported that the 
Brahman breed effects were positive for fat thickness over the ribeye. Results indicated 
fat thickness values averaged .98, .64 and .42 cm, respectively, for the Angus, Brahman 
and Charolais groups of steers. Two studies with similar findings also reported that 
Angus cattle were fatter at the 12th rib when compared to Brahman-Angus- crosses 
(Boyles and Riley, 1991; Huffman et al., 1990). Paschal et al. (1995) evaluated 
carcasses from Angus-, Gray- and Red Brahman-, Indu-Brazil-, Nellore- and Gir-sired
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steers and characterized the Brahman-sired steers as being intermediate for fat thickness. 
Shackelford et al. (1991a) reported that Hereford-Angus crossbred steers were fatter at 
the 12th rib than Brahman cross steers with S/8 percentage Brahman inheritance.
Marbling Score. Marbling is considered to be an indicator of eating quality and 
the primary determinant ofUSD A quality grade. Marbling is estimated on the lean cut 
surface of the ribeye muscle at the 12th rib. There are ten degrees of marbling with 
numerical ranges assigned to each degree. These numerical evaluations are known as 
marbling scores. The degree of marbling is an important component for estimating 
carcass quality.
Carcass data from 1,494 straightbred and rotational crossbred steers using 
Angus, Brahman, Charolais, and Hereford sires was obtained by DeRouen et al. (1992). 
They reported that Brahman ranked last for marbling score when compared to the other 
straightbreds. In a study using 69 steers of varying percentages of Brahman breeding 
marbling score decreased linearly with increasing percentage of Brahman breeding 
(Pringle et al., 1997). These results correspond with other findings by Crouse et al. 
(1993) and Huffman et al. (1990) where increased percentages of Brahman tended to 
decrease marbling. In two similar studies using Hereford, Brahman and Hereford 
Brahman cross steers, Brahman steers had lower marbling scores when compared to the 
other breed groups (Wheeler et al., 1990a and Sherbeck et al., 1995).
DeRouen et al. (1992) evaluated carcass traits from Angus, Brahman, Charolais, 
and Hereford steers and two, three, and four rotational breed combinations in a 
crossbreeding study. They reported that Brahman steers ranked last for marbling scores
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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when compared among the different breed and breed combination  groups evaluated. 
Koch et al. (1982) and Shackelford et al. (1991a) had similar findings where steers of 
Bos indicus breeding had lower marbling scores when compared to cattle of Bos taurus 
breeding.
Quality Grade. Beef carcasses are graded for both yield and quality. Quality 
grade is a composite evaluation of factors that affect the palatability of meat, for example 
tenderness, juiciness, and flavor. Federal grades for beef carcasses are intended to relate 
market desirability and sort all carcasses o f the same relative value into one of eight 
grades for quality and into one of five grades for cutability.
Koch et al. (1982) conducted a study using 641 crossbred steer carcasses from 
matings of Hereford, Angus, Tarentaise, Pinzgauer, Brahman, and Sahiwal sires on 
Hereford and Angus dams. Quality grades were obtained at age- and weight-constant 
endpoints. The Bos indicus sired steers had lower quality grades at all endpoints. At 
these endpoints the Bos indicus groups averaged about one marbling score or 1/3 of a 
USDA grade lower than the three Bos taurus groups. Cundiff et al. (1970) and Luckett 
et al. (1975) found similar results where Brahman and Brahman influenced breeds were 
inferior to the British breeds for quality grade.
The Brahman breed has been shown to have a negative effect on quality grade 
(Peacock et al., 1982). Pringle et al. (1997) reported that USDA quality grade 
decreased linearly with increased percentage of Brahman breeding. Wheeler et al.
(1990a) also stated that Brahman steers had lower quality grades when compared to 
steers sired by Hereford bulls on Hereford and Brahman dams.
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Quality grades were obtained from 165 steer of known Brahman and Angus 
breeding. The breed groups were Angus, and varying percentages o f Brahman from 
25% to 75% (Huffinan et al., 1990). The Angus and 25% Brahman groups produced a 
higher percentage o f Choice than of Select carcasses. In contrast, carcasses from 50% 
Brahman steers graded Select more than twice as often as they graded Choice.
Carcasses from 75% Brahman steers produced the greatest percentage of Select and 
Standard carcasses. Boyles and Riley (1991) presented results o f ten Angus steers and 
ten Brahman Angus FI's. Only one out of ten of the FI's graded USDA Choice while 
nine out of ten o f the Angus steers graded USDA Choice.
Consumer Traits
W arner-Bratzler Shear Force. The idea o f shearing a sample of cooked meat 
as an indication o f its tenderness was established in the late 1920s by K. F. Warner and 
his associates (Warner, 1952). An instrument was created and later refined by L. J. 
Bratzler (Bratzler, 1932). Since the origination of the instrument, tenderness has been 
measured objectively by the force required to shear a core from a sample of cooked meat 
using the Warner-Bratzler shear device. Many studies have been conducted to evaluate 
the effects of various parameters on Wamer-Bratzler shear force. To date, it remains the 
most widely used instrumental measure of meat tenderness (Wheeler et al., 1997).
Consumers perceive tenderness to be one o f the most important determinants of 
meat quality. The causes o f tenderness or toughness are poorly understood and no 
single visible characteristic seems to be a reliable indicator of tenderness in beef 
(Christensen et al., 1991). Breed influences have been documented as one factor that 
influences tenderness. Many researchers have found that cattle with Brahman or Bos
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indicus breeding produce meat that is less tender than meat with only Bos taunts 
breeding. Peacock et al. (1982) reported that Brahman breeding had a  negative effect on 
shear force. This has been well documented in other papers were shear force values 
increased and sensory panel estimates of tenderness decreased with increases in 
percentage o f Bos indicus inheritance (Crouse et al., 1989,1993; Johnson et al., 1990). 
Shear value increased 1.61 lb for each 25% increase in Brahman inheritance and 2.9 lb 
for Sahiwal (Crouse et al., 1993). Similar results were found when the Brahman breed 
was compared to British breeds. Brahman ranked last and was less desirable when 
compared to British breeds (DeRouenet al., 1992; Cundiflf et al., 1970; Luckett et al., 
1975). In an additional study comparing crossbred steers, 14% of Brahman-crosses and 
20% of Sahiwal-crosses were not acceptable when compared to other breed crosses for 
shear force (Koch et al., 1982).
Several postmortem procedures have been shown to improve tenderness in 
cooked meat. Postmortem aging is one of those procedures. Generally, postmortem 
treatments that increase tenderness have a greater effect on meat that is less tender 
(Saveli et al., 1981). Effects of postmortem aging at 7,14,21,28 and 35 days on steaks 
from Hereford and Brahman steers were evaluated in a study conducted by Wheeler et 
al. (1990b). Brahman steers were less tender when compared to Hereford steers in each 
aging group. Pringle et al. (1997) reported that shear force values were higher in 100% 
Brahmans when compared to all other breed types in the study. In another report 
Johnson et al. (1990) stated that shear force values did not differ at day one, however, at 
day ten Angus were more tender than steaks from 50% and 75% Brahman steers.
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DeRouen et al. (1992) reported that Brahman-sired steers ranked last among Angus-, 
Charolais-, and Hereford-sired steers for shear forces values.
Related Tnuts
Calpastatin. Final tenderness o f meat is determined by the rate and extent of 
postmortem proteolysis (Shakelford et aL, 1994). It is now generally accepted that 
proteolysis o f key myofibrillar proteins is responsible for the improvement in meat 
tenderness. Results of numerous experiments have indicated that the calpain proteolytic 
system has a major role and perhaps is responsible for the meat tenderization during 
postmortem storage. Calpastatin is an inhibitor of the calpain enzyme that aids in the 
degradation of proteins within the muscle during postmortem aging. Recent research has 
established a relationship between calpastatin and beef tenderness. Calpastatin has been 
documented as being moderately correlated with shear force values. High calpastatin 
levels tend to be related to higher shear force values while lower levels tend to be related 
to lower shear force values. Calpastatin activity at 24 hours postmortem, on average, 
explains about 40% of the variation in beef tenderness (Koohmaraie et al., 199S). This 
indicates that differences in calpastatin activity are related to meat tenderness.
The decreased tenderness associated with Bos indicus breeding seems to be 
highly related to increased calpastatin activity at 24 hour postmortem (Whipple et al., 
1990a; Shackelford et al., 1991b). In a study conducted by Shackelford et al. (1994) 
using steers from Bos indicus and Bos taurus breeds, calpastatin activity was highly 
heritable at 65% and accounted for a significant portion o f the genetic variation in shear 
force measurements. Results indicated Nellore-sired steers were tough and had high
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calpastatin. levels at 24 hour postmortem. Other research has reported the same results 
from Bos indicus breeds of cattle (Wheeler et al., 1990b; Whipple et al., 1990b; 
Shackelford et al., 1991a). Sixty-nine steers of varying percentage of Brahman breeding 
were evaluated for carcass traits, calpastatin activity at 24 hour postmortem, and aged 
meat tenderness (Pringle et al., 1997). They observed that calpastatin activity increased 
linearly with increasing percentage o f Brahman breeding. Data also indicated a strong 
linear relationship between calpastatin activity (positive), marbling score (negative), and 
percentage Brahman breeding.
Conclusion
It has been reported that the direct effect of Brahman influence has a negative 
effect on average daily gain and carcass weight. Increased Brahman breeding decreases 
marbling score, quality grade and tenderness. Reports have shown that there are 
differences within the Brahman breed for tenderness as indicated by the variation o f 
Wamer-Bratzler shear force measurements. This merits further investigation in order to 
identify sires with acceptable carcass characteristics.
Other traits have been shown to be related to tenderness in beef carcasses such as 
the level of calpastatin activity. Calpastatin inhibits postmortem proteolysis. Brahman 
cattle have higher levels of calpastatin activity when compared to Bos taurus cattle. If 
Brahman breeding is going to be used extensively in the future, different genetic lines 
within the Brahman breed must be evaluated in order to select sires with acceptable 
growth and carcass characteristics.
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Chapter m  
Materials and Methods
Introduction
This chapter will describe the nature o f the data and the animals used in the 
research. Management o f the cattle, the statistical procedures used, and the components 
o f the model will be explained.
Source of Data
Paternal half-sib groups o f purebred Brahman male calves (two to six calves per 
group) were purchased from purebred Brahman breeders throughout the state of 
Louisiana (Table 3.1). Each producer was notified by a letter explaining the nature of 
the study and was asked to participate. Calves were spring bora and weaned in the fall. 
Values used to purchase the calves were the average prices of large frame heavy muscled 
feeder steers sold at auction markets in the state of Louisiana the week the calves were 
delivered. Arrangements were made for the calves to be transported to the LAES 
Central Research Station Ben Hur Farm at weaning. Two years of data were available 
for this study.
In the first year (1996), 104 Brahman calves from 23 sires were purchased. Four 
steers were lost in April 1997 while on ryegrass due to a lung-worm infestation. Three 
steers were lost in the feedlot; one to bloat, one to sickness, and one to being crippled. 
Ninety-seven steers completed the study and were slaughtered for carcass data..
Seventy-three Brahman calves were acquired from 16 sires in the fall o f 1997. 
One calf was sold in May of 1998 at the local auction market because o f unthriftiness.
18
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Calves per sire by year 
Herd no. Color Sire name____________ 96 97__________ Ranch
74 G MR BAYOU OAKS 
DDOECRATA
5 0 Bayou Oaks Ranch
77 G MRMC77 6 4 TCB Ranch
100 G RRGIMPERATOR 100/1 3 0 Landlock Land & Cattle
125 R MR FONTENOT 125 0 6 Fontenot’s Red Brahmans
132 R MR HV 132/2 6 0 TNT Red Brahman Farms
170 G TAYLOR’S KING 
MILFORD
4 0 JY Ranch
174 G CCS ATARI GRAN 174/1 4 5 LaHaye Farms
175 R ST MR TNT 175 5 6 TNT Red Brahman Farms
201 G MRSS OSCAR 201 6 0 Landlock Land & Cattle
203 G TCB MR 203 0 3 TCB Ranch
206 G CCS MARSO GRAN 206/4 0 4 JY Ranch
207 G JJ PRESS CRATA 207/1 0 4 Double J Ranch
208 G JJ PRESS DIDOR 208/1 4 0 Double J Ranch
215 R ST MR TNT 215 6 0 TNT Red Brahman Farms
285 G TAYLOR’S SUVA 
MANSO 285
0 3 JY Ranch
289 G BLUE MAN 289/1 0 4 Hess Brahman Ranch
325 R MR FONTENOT 325 6 0 Fontenot’s Red Brahmans
336 G MR BIG M GIGANTE 336 0 4 Crown Farms
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(Table 3.1. continued)
Calves per sire by year
Herd no. Color Sire Name_____   96 97_____  Ranch
343 G JY MR GIGANTE 34/3 4 0 JY Ranch
364 G MR SUGAR 364/1 5 0 Bayou Oaks Ranch
366 G NA 0 3 Cross Circle J Ranch
391 G JJ RING DIDOR 391/1 3 4 Hulin Farms
416 R DJ AMERICA 416 4 0 ACASA Farms
433 G DJ AMERICA 433 6 6 Diamond J Ranch
447 G TTT MR RAMBO 447 3 4 Circle F Farms
465 G JJ PRESS DIDOR 465/1 3 0 Crown Farms
488 G MRRWR488 2 0 Hulin Farms
730 G MR ALR 730 3 6 Hulin Farms
801 R M RL&A801 4 0 Fontenot’s Red Brahmans
825 G MR V8 825/3 3 0 Sturlese Cattle Company
974 G JJM PRINCE ANDREW 2 6 Cross Circle J Ranch
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Seventy-two steers completed the study and were slaughtered. Some producers 
contributed calves from the same sires in both years. A total of 169 calves from 31 
different sires were obtained for the two year period.
Management
Calves were castrated, dehomed if necessary, given appropriate vaccinations and 
dewormed within two weeks after arrival. The herd health program was under the 
direction of the Large Animal Clinic in the School o f Veterinary Medicine at Louisiana 
State University. Each individual calf was ear tagged and ear notched with an LSU 
identification number for future use when taking measurements.
After processing, calves were placed on regrowth common bermuda (Cynadon 
dactylon) and dallisgrass (Paspalvm dilatation) pastures with access to about four 
pounds per head per day of a high roughage com based diet (12% protein) and native 
hay. Ryegrass (Lolium multijlorum) became available for grazing in early December. 
Calves were placed on ryegrass and stocked at approximately 650 to 700 pounds of calf 
per acre. Calves were observed daily for sickness and unsoundness.
The first group of steers was placed on ryegrass December 3, 1996. Steers were 
implanted with Synovex growth implants and a weight and hip height measurement was 
taken as the steers went on ryegrass. All steers were weighed every 28 days to monitor 
growth rate. After 174 days on ryegrass a final weight and hip height measurement was 
taken on May 26* and steers were taken off ryegrass and shipped to the King Ranch 
Feedyard in Kingsville, Texas (Table 3.2).
The second group o f steers was placed on ryegrass December 10, 1997. Steers 
were implanted with Ralgro growth implants and an initial weight and hip height was
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taken at that time. Steers were weighed every 28 days to monitor growth. After 147 
days on ryegrass, a final weight and hip height measurement was taken and steers were 
removed on May 6* and shipped to the King Ranch Feedyard.(Table 3.2).
Table 3.2. Brahman steer initial and final weight and hip height measurements on
ryegrass by year.
Initial Final
Year_______ WT (kg) HHT (cm) WT (kg) HHT (cm) ADG
1996 219.4 119.6 293.9 128.5 .94
199 7________ 235.0 122.2 348.4 131.1________L71______
Feedlot and Slaughter
Steers were implanted and weighed upon arrival at the feedlot. Steers were fed 
as a single group and weighed periodically until slaughter. The steers were fed until they 
appeared to reach an average o f 0.4 inch backfat and a slaughter weight of 
approximately 1175 lb, as determined by the feedyard personnel.
The first group of steers went on feed May 28,1997. The steers were 
slaughtered in two groups. The first slaughter group consisted of 45 head and was 
slaughtered on October 28th. The second slaughter group consisted of 52 head and was 
slaughtered on November 20th. The whole group was on feed for an average o f 165 
days.
The second group of steers went on feed May 7, 1997. These were also 
slaughtered in two groups. The first slaughter group consisted of 41 head and was 
slaughtered on September 10th. The second group consisted of 31 head and was
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slaughtered on September 24*. In the second year steers were on feed an average of 133
days.
Steers for both years were slaughtered at Sam Kane Beef Processors in Corpus 
Christi, Texas. Steers were high voltage (over 400 volts) electrically stimulated during 
slaughter. Carcass data were taken at the plant by Dr. Joe Paschal and associates from 
the Texas A & M Extension Center in Corpus Christi, Texas. A muscle tissue sample 
(15g) was collected after a 24 hr chill for measurement of calpastatin enzyme activity. 
Calpastatin assays were run at Central Community College, Hastings, Nebraska by Dr. 
Georgiana Whipple-Van Patter, following the procedures of Whipple et al. (1990a) and 
Shackelford et al. (1994).
Cooking and Shear Force Measurements
A wholesale loin section was obtained from the right side o f each carcass and 
transported (2°C) to the Louisiana State University Meat Lab. Vacuum-packaged steaks 
(2.54 cm thick) were frozen (-20°C) after 7 and 14 days aging. These steaks were 
randomly assigned to the 7 and 14 day aged group. Steaks were thawed (24 hrs at 5°C) 
and broiled to an internal temperature o f 70°C on a Farberware Open-Hearth grill. 
Cooked steaks were chilled (24 hrs at 4°C) and 4 to 6 cores (1.27cm diameter) per steak 
were removed parallel to the direction o f the muscle fibers for measurement of Waraer- 
Bratzler shear force. Each core was sheared twice using an Instron testing instrument 
equipped with a Wamer-Bratzler attachment. She shear force measurements were taken 
and the average of the measurements were used as the Wamer-Bratzler shear force value 
for each steak. This procedure is consistent with guidelines established by the American 
Meat Science Association (AMSA, 1995).
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Statistical Analysis
Statistical procedures were used to evaluate sire differences and to associate 
phenotypic and metabolic responses with Wamer-Bratzler shear force measurements. 
Initially, a fixed model analysis was conducted to evaluate phenotypic differences for all 
traits among sire groups of steers. A mixed model analysis, PROC MIXED in S AS 
(1996) was used to obtain Best Linear Unbiased Predictors (BLUP) of sire breeding 
values for each response variable. The model included cow age and steer slaughter age 
as fixed covariates and sire as a random variable. The model may be expressed as 
follows:
y = Xb + Za + e
where,
y = n x l  vector of observations; n — number of records 
b - p  x 1 vector of fixed effects; p  = number of levels for fixed effects 
a = q x 1 vector of random animal effects; q = number of levels for random 
effects
e = n x 1 vector of random residual effects
X = design matrix of order n x p ,  which relates records to fixed effects 
Z = design matrix of order n x q, which relates records to random animal effects
Best Linear Unbiased Predictors (BLUP) of sire EPD’s were obtained by 
solution of the sire source of variation in PROC MIXED. In theory, this is equivalent to 
the following:
Siret EPD = (SJ-m ) * nh2
4 + (n - l)h2
where,
n = number o f calves of the ith sire 
h2 -  heritability of the trait 
51=the mean o f progeny of sire i 
(j. = overall mean of all progeny
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Response variables of interest in the study were feedlot average daily gain 
(FLADG), slaughter weight (SLWT), hot carcass weight (HCWT), backfat thickness 
(BF), loin-eye area (LEA), loin-eye area per 45.4 kg o f carcass weight (LEACWT), 
marbling (MARB), quality grade (QG), yield grade (YG), calpastatin (CALP), shear 
force value at 7 days of aging (SF7), shear force value at 14 days of aging (SF14), and 
hump height (HUMP). Phenotypic correlations were calculated between carcass traits, 
shear force and calpastatin activity.
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Chapter IV 
Results and Discussion
Introduction
This section includes the results of statistical analysis for least squares means and 
Best Linear Unbiased Predictors (BLUP) of sire expected progeny differences (EPD) for 
the thirteen growth and carcass traits. Regression coefficients and phenotypic 
correlations will also be discussed for the different traits. Sire EPD were calculated as 
deviations from the overall mean therefore, some sires had positive EPD and some sires 
had negative EPD. Positive average EPD were determined by averaging the positive 
EPD for each trait. Negative average EPD were determined by averaging the negative 
EPD for each trait. References are made to sires above or below positive or negative 
average EPD.
Least Squares Analysis
Sire was a significant source of variation for all traits (P < .05) except for 
MARB, QG, and HUMP. The linear and quadratic effects of cow age (COWAGE) were 
not significant. The linear effect of slaughter age (SLAGE) was significant for SLWT, 
HCWT, BF, YG, CALP, SF7, and HUMP (P < .05). The quadratic effect of SLAGE 
was not significant for any trait.
Least Squares Means and Expected Progeny Differences
Least squares means and standard errors for FLADG, SLWT, and HCW by sire 
are given in Table 4.1. Sire least squares means for FLADG ranged from 1.20 to 1.92 
kg/d. The overall least squares mean for FLADG was 1.52 ±  0.02 kg/d. Sixteen of the
26
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Table 4.1. Least squares means and standard errors for feedlot average daily gain, 
_==_ ==jD===^slaughteijveighti M cniot^arcas^w ejghtb^in^^^B^ i^ a^ _
Sire________ FLADG (kg)_______ SLWT (kg)________ HCW(kg)
74 1.44 ±0.11 531.3 ± 19.4 318.7 ±13.3
77 1.73 ±0.07 576.9 ±14.2 349.5 ± 9.7
100 1.56 ±0.12 479.9 ±25.0 286.2 ±17.1
125 1.53 ±0.09 554.0 ±17.6 329.7 ±12.1
132 v 1.53 ±0.09 512.8 ±  18.3 297.2 ±12.5
170 1.65 ±0.11 567.2 ±23.1 353.5 ± 15.8
174 1.68 ± 0.07 556.9 ± 14.4 331.5 ± 9.9
175 1.53 ±0.07 543.2 ±13.4 326.4 ± 9.1
201 1.59 ±0.09 527.5 ± 17.8 310.6 ±12.2
203 1.57 ±0.13 589.2 ±25.6 354.4 ±17.5
206 1.56 ±0.11 579.1 ±23.2 352.7 ±15.9
207 1.92 ±0.11 631.4 ±21.9 379.8 ± 15.0
208 1.68 ±0.11 540.8 ±22.0 323.4 ±15.0
215 1.47 ±0.09 506.3 ±18.1 302.3 ± 12.4
285 1.52 ±0.13 593.6 ±26.1 356.4 ±17.8
289 1.37±0.11 503.6 ±23.1 307.3 ± 15.8
325 1.44 ±0.09 506.0 ±18.0 300.8 ± 12.3
336 1.20 ±0.11 517.3 ±  21.6 317.2 ±14.7
343 1.60 ±0.11 505.8 ±21.7 307.9 ±14.8
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Table 4.1. continued)
Sire________ FLADG (kg)_______ SLWT (kg)________ HCW(kg)
364 1.75 ±0.10 578.7 ± 19.3 350.4 ± 13.2
366 1.51 ±0.12 558.1 ±25.2 344.4 ± 17.2
391 1.38 ±0.08 514.6 ± 16.4 316.4 ±11.2
416 1.48 ±0.11 536.4 ±22.9 307.1 ± 15.6
433 1.34 ±0.06 487.9 ± 12.5 288.7 ± 8.6
447 1.59 ±0.08 571.9 ±16.5 344.4 ±11.3
465 1.63 ±0.12 503.1 ±24.9 296.8 ± 17.0
488 1.22 ±0.15 484.6 ±30.6 295.2 ± 20.9
730 1.37 ±0.07 522.0 ± 14.7 320.6 ± 10.0
801 1.36 ±0.11 491.3 ±21.8 281.8 ± 14.9
825 1.41 ±0.12 496.7 ±24.9 301.0 ± 17.0
974 1.49 ±0.08 549.8 ±15.3 330.7 ± 10.5
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31 sires were above or equal to the mean. This indicates that these sires produced 
progeny that gained 1.52 kg/d or more. Steers from Gray Brahman sires grew faster 
than steers from Red Brahman sires (1.53 vs 1.46 kg/d, respectively; P < .05). Paschal 
et al. (1995) reported similar results where Gray Brahman-sired calves had a FLADG of 
1.60 kg/d while Red Brahman-sired calves gained 1.57 kg/d. Peacock et al. (1982) 
found that Brahman breed effects were negative for average daily gain and Brahman 
steers had the lowest daily gain when compared to steers from Angus and Charolais 
sires, (1.81,1.87, and 2.34 kg/d, respectively). Best linear unbiased predictors of sire 
expected progeny differences for FLADG, SLWT, HCWT, and LEA are given in Table 
4.2. Expected progeny differences for FLADG ranged from -.17 to .21 kg/d. Sixteen of 
the sires had positive EPD for FLADG. Sire 207 had the highest EPD for FLADG 
followed by sires 77 and 364. Five sires were above the positive average EPD for 
FLADG at .06 kg.
The overall least squares mean for SLWT was 536.1 ± 3.7 kg. Sire least squares 
means for SLWT ranged from 479.9 to 631.4 kg. Fifteen o f the 31 sires were equal to 
or above the overall least squares mean for SLWT. Steers from Gray Brahman sires 
were heavier at slaughter than steers from the Red Brahman sires (542.6 vs 517.2 kg, 
respectively; P < .01). Franke (1997), in a summary of other studies, reported that steers 
by Brahman sires had heavier slaughter weights than Brangus- and Beefinaster-sired 
steers. Brahman-sired steers were also heavier at slaughter than steers sired by other 
Zebu breeds (Boran, Gir, Nellore, and Sahiwal) and non-Zebu-sired steers from Tuli and 
Senepol sires. Crockett etal. (1979) reported that Maine-Anjou- and Brahman-sired
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Table 4.2. Best linear unbiased predictors o f sire expected progeny differences for
^^ot^verage^dail^ain^laughterjvei^t^ho^arcassjw eig^andjoii^e^areaL
Sire FLADG (kg) SLWT (kg) CWTOck) LEA (cm2)
74 -.05 -3.7 -2.5 0.33
77 .16 35.6 23.8 0.34
100 .02 -31.8 -18.9 -1.29
125 .01 12.5 5.0 0.31
132 .01 -15.6 -16.2 -2.88
170 .08 23.7 22.2 1.25
174 .11 15.7 6.7 -1.31
175 .01 5.7 3.6 4.02
201 .05 -4.8 -6.8 -0.66
203 .02 28.1 15.8 -1.57
206 .01 23.6 15.8 -0.17
207 .21 59.9 34.4 2.52
208 .01 4.1 1.6 0.10
215 -.02 -20.6 -13.0 0.61
285 -.00 29.9 16.3 0.55
289 -.09 -25.4 -12.5 1.81
325 -.05 -20.2 -13.4 0.58
336 -.17 -12.3 -3.0 -0.28
343 .05 -18.5 -7.8 -3.51
364 .13 29.5 18.9 3.24
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Table^2^continue<^
Sire FLADG (kg) SLWT (kg) CWT (kg) LEA (cm2)
366 -.01 11.0 11.0 1.14
391 -.10 -17.4 -5.0 0.43
416 -.02 3.8 -6.4 0.26
433 -.14 -40.4 -27.2 -4.58
447 .04 26.6 16.0 0.36
465 .05 -19.8 -14.3 -1.84
488 -.11 -25.0 -12.3 -0.59
730 -.11 -13.2 -2.5 -0.87
801 -.01 -28.3 -24.3 -2.57
825 -.06 -22.7 -11.4 0.78
974 -.03 9.9 6.1 3.46
Average SE .08 17.1 11.4 2.37
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steers finished at greater weights than steers from Beefinaster, Brangus, Limousin and 
Simmental sires on Angus, Brangus, and Hereford dams. Sire EPD for SLWT ranged 
from -40.4 to 59.9 kg with a positive average EPD of 21.3 kg. Fifteen sires had positive 
EPD for SLWT and eight sires were above the positive average EPD. Sire 207 had the 
highest EPD for SLWT followed by sires 77, and 285.
Least squares means forHCW by sire ranged from 281.8 to 379.8 kg with an 
overall least squares mean o f322.0 ± 2.5 kg. Of the 31 sires, fourteen sires produced 
calves that were heavier than the overall mean for HCW. Sire color was significant in 
that steers from Gray Brahman sires (328.2 kg) had heavier carcass weights than steers 
from Red Brahman sires (304.3 kg; P < .01). Herring et al. (1996) reported that 
carcasses from Brahman-sired calves were heavier than carcasses from Boran- and Tuli- 
sired calves (311.4, 273.2, and 276.2 kg, respectively). Paschal et al. (1995) compared 
carcasses from Red- and Gray Brahman- sired calves to calves from Angus, Gir, Indu- 
Brazil, and Nellore sires. Red and Gray Brahman-sired calves had heavier HCW than the 
calves sired by the other breeds. DeRouen et al. (1992) reported that Brahman steers 
were lighter for HCW when compared to the average of Angus, Hereford, and Charolais 
straightbreds. Sire EPD for HCWT ranged from -27.2 to 34.4 kg with a positive 
average EPD of 14.1 kg. Fourteen sires had positive EPD for HCWT and eight were 
above the positive average EPD. Sire 207 had the highest EPD for HCWT followed by 
sires 77 and 170.
Least squares means and standard errors for LEA, LEACWT, and BF by sire are 
presented in Table 4.3. The overall least squares mean for LEA was 84.8 ±  0.03 cm2.
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Table 4.3. Least squares means and standard errors for loin-eye area, loin-eye area per 
_ _ _ _ =_^ _= ^j|5^k£ofcarcas^ve!gh^i[an£n3acJrfa^Iucknes^>^^^^___^^^_a_
Sire________ LEA (cm2)_______ LEACWT (kg)_______ BF (cm)
74 85.3 ±3.7 12.2 ±0.5 1.10 ±0.15
77 84.5 ± 2.7 11.0 ±0.3 0.89 ±0.11
100 79.6 ±4.8 12.6 ±0.6 1.20 ±0.19
125 85.2 ±3.4 11.7 ±0.4 0.60 ±0.13
132 77.5 ±3.5 11.8 ±0.4 0.96 ±0.14
170 87.1 ±4.4 11.3 ±0.5 1.33 ±0.17
174 82.2 ±2.8 11.2 ±0.3 0.75 ±0.11
175 90.9 ±2.6 12.7 ±0.3 0.86 ±0.10
201 82.5 ±3.4 12.0 ±0.4 1.00 ±0.13
203 79.7 ±4.9 10.1 ±0.6 0.99 ±0.19
206 84.9 ±4.4 10.9 ±0.5 1.21 ±0.18
207 91.8 ±4.2 10.9 ±0.5 0.69 ±0.16
208 84.5 ±4.2 12.0 ±0.5 0.74 ±0.17
215 85.5 ±3.5 12.8 ±0.4 0.80 ±0.14
285 87.1 ±5.0 11.0 ±0.6 0.81 ±0.20
289 90.5 ±4.4 13.5 ±0.5 0.69 ±0.17
325 85.0 ±3.4 12.8 ±0.4 0.56 ±0.14
336 83.5 ±4.1 11.9 ±0.5 1.21 ±0.16
343 74.2 ±4.1 11.0 ±0.5 0.99 ±0.16
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Table 4.3. continued)
Sire LEA (cm2) LEACWT (k«) BF (cm)
364 92.3 ±3.7 12.0 ±0.5 0.83 ±0.15
366 88.6 ±4.8 11.7 ±0.6 0.72 ±0.19
391 85.5 ±3.1 12.3 ±0.4 0.79 ±0.12
416 84.1 ±4.4 12.4 ±0.5 0.62 ±0.17
433 76.9 ±2.4 12.2 ± 0.3 0.64 ±0.09
447 85.3 ±3.1 11.3 ±0.4 0.67 ±0.12
465 78.2 ±4.8 12.0 ±0.6 0.79 ±0.19
488 81.8 ±5.8 12.5 ±0.7 0.87 ±0.23
730 83.1 ±2.8 11.8 ±0.3 0.79 ±0.11
801 77.0 ±4.2 12.5 ±0.5 0.66 ±0.16
825 86.9 ±4.8 13.1 ±0.6 0.70 ±0.19
974 91.1 ±2.9 12.6 ±0.4 0.78 ±0.12
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Least squares means by sire ranged from 74.2 to 92.3 cm2 for LEA. Eighteen sires had 
least squares means above the overall least squares mean for LEA. Sire color was not 
significant; however, Gray Brahman sires produced steers with numerically larger LE As 
than steers from Red Brahman sires (84.8 vs 82.3 cm2, respectively). DeRouen et al. 
(1992) reported that Brahman steers had smaller LEAs when compared to straightbred 
Angus, Hereford, and Charolais steers. Comerford et al. (1988) found similar results 
where Brahman steers had smaller LEA than the average of Hereford, Simmental, and 
Limousin steers. However, Crouse et al. (1989) found Hereford- and Angus-cross steers 
to be similar in LEA as percentage of Bos indicus increased. Expected progeny 
differences for LEA ranged from -4.58 to 4.02 cm2 with a positive average EPD of 1.23 
cm2. Eighteen sires had positive EPD for LEA and six were above the positive average 
EPD. Sire 175 had the highest EPD followed by sires 974 and 364.
Least squares means for LEACWT by sire ranged from 10.1 to 13.5 cm2/ 45.4 kg 
of carcass weight with an overall least squares mean of 11.9 ± 0.09 cm2/ 45.4 kg of 
carcass weight. Eighteen sires were above the overall least square mean for LEACWT.
In a study using steers of varying percentage of Brahman, Huffman et al. (1990) reported 
that steers with half and three-quarter Brahman influence had smaller LEACWT than the 
quarter Brahman steers and Angus steers. Red Brahman-sired steers had larger 
LEACWT than Gray Brahman-sired steers (12.4 vs 11.8 cm2/ 45.4 kg of carcass weight, 
respectively; P < .01). Best linear unbiased predictors of sire expected progeny 
differences for LEACWT, BF, MARB, and QG are included in Table 4.4. Expected 
progeny differences for LEACWT ranged from -0.101 to 0.089 cm2/ 45.4 kg o f carcass
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Table 4.4. Best linear unbiased predictors of sire expected progeny differences for loin- 
_ ^ e_ ^ ^ ^ e r4 5 ^ c g jofcM cas^wdght^acj^Uhidmessjm arbIingijncU |uali^^ad^^
Sire LEACWT (kg) BF (cm) MARB QG
74 0.007 0.11 -9.7 -7.3
77 0.007 0.03 22.6 9.2
100 -0.028 0.11 -11.8 -8.0
125 0.007 -0.11 -1.2 -0.9
132 -0.063 0.05 0.2 2.6
170 0.028 0.18 13.2 5.6
174 -0.029 -0.05 -3.5 -0.5
175 0.089 0.01 -1.5 -3.9
201 -0.014 0.07 -4.9 -2.0
203 -0.035 0.05 8.3 7.6
206 -0.004 0.14 0.5 0.3
207 0.056 -0.05 11.7 6.3
208 0.002 -0.03 7.2 8.2
215 0.014 -0.02 -11.3 -5.9
285 0.012 -0.00 -0.4 0.3
289 0.040 -0.05 -5.7 -4.9
325 0.013 -0.13 -10.8 -9.7
336 -0.006 0.14 8.4 8.0
343 -0.078 0.06 0.2 1.6
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Table4A^contimied^
Sire LEACWT (kg) BF(kg) MARB QG
364 0.071 -0.00 -9.8 -7.5
366 0.025 -0.03 3.0 -0.8
391 0.010 -0.02 21.8 13.4
416 0.006 -0.08 -16.8 -10.9
433 -0.101 -0.12 -11.2 -7.2
447 0.008 -0.08 15.2 9.4
465 -0.041 1 o © -2.5 -1.2
488 -0.013 0.01 4.2 5.4
730 -0.019 -0.03 1.5 2.3
801 -0.057 -0.06 -10.5 -7.3
825 0.017 -0.04 -2.9 -1.3
974 0.076 -0.03 -3.5 -1.0
Average SE 0.052 0.09 16.3 10.5
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weight with a positive average EPD of .027 cm2/ 45.4 kg of carcass weight. Eighteen 
sires had positive EPD with six above the positive average EPD. Sire 175 had the 
highest LEACWT followed by sires 974 and 364.
Least squares means for BF by sire ranged from 0.56 to 1.33 cm with an overall 
least squares mean of 0.85 ± 0.03 cm. Gray Brahman-sired steers were fatter at 0.89 cm 
when compared to Red Brahman-sired steers at 0.71 cm (P < .05). Peacock et al.
(1982) found the Brahman breed to be positive for BF and ranked intermediate when 
compared to Angus- and Charolais-sired steers (.64, .98, and .42 cm, respectively). 
DeRouen et al. (1992) and Luckett et al. (1975) reported similar findings where 
Brahman steers were lower for BF than the average of Angus, Charolais, and Hereford 
straightbreds. Backfat EPD ranged from -.13 to .18 cm with a positive average EPD of 
.08 cm. Twelve sires had positive EPD with five above the positive average EPD. Sire 
170 had the highest EPD for BF followed by sires 206 and 336.
Least squares means and standard errors for MARB, QG, and YG by sire are 
included in Table 4.5. Marbling scores are defined as the following: 200 to 299 - traces 
marbling, 300 to 399 - slight marbling, 400 to 499 - small marbling. Least squares 
means for MARB by sire ranged from 287.6 to 435.0 with an overall least squares mean 
o f368.5 ± 5.9. This MARB score indicates that the group of steers averaged slight 
marbling. Sire groups ranged from traces to small for marbling score on the average 
with a difference of 147.4 degrees or one and half degrees of marbling score. Eight of 
the 31 sires produced progeny that averaged small marbling while 21 of the sires 
produced progeny that averaged slight marbling. This suggests that there are Brahman
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Table 4.5. Least squares means and standard errors for marbling, quality grade, and 
yield grade by sire.
Sire MARB QG YG
74 334.3 ±31.5 634.5 ± 19.9 2.43 ±0.24
77 418.6 ±23.0 679.1 ± 14.6 2.50 ±.18
100 299.9 ±40.7 614.4 ±25.8 2.54 ±0.31
125 366.1 ±28.7 658.4 ±18.1 2.03 ±0.22
132 363.1 ±29.7 664.3 ± 18.8 2.47 ± 0.23
170 420.2 ±37.5 679.3 ±23.7 2.80 ±0.29
174 361.4 ±23.5 660.4 ±14.9 2.36 ±0.18
175 363.2 ±21.7 650.6 ± 13.7 1.97 ±0.17
201 349.1 ±29.0 651.1 ± 18.4 2.46 ± 0.22
203 419.6 ±41.6 706.1 ±26.4 2.82 ±0.32
206 378.9 ±37.7 668.2 ±23.9 2.90 ±0.29
207 422.9 ± 35.5 690.2 ±22.5 2.19 ±0.27
208 399.3 ±35.7 694.9 ±22.6 2.14 ±0.27
215 331.1 ±29.4 640.2 ±18.6 2.00 ±0.23
285 374.0 ±42.4 668.2 ±26.9 2.31 ±0.33
289 352.6 ± 37.6 646.6 ±23.8 1.69 ±0.29
325 328.0 ±29.3 625.2 ±18.6 1.72 ±0.23
336 404.6 ±35.0 694.4 ±22.2 2.59 ±0.27
343 366.5 ±35.3 665.1 ±22.3 2.78 ±0.27
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Sire MARB QG YG
364 333.2 ±31.4 633.3 ± 19.9 2.04 ±0.24
366 388.3 ±40.9 658.8 ±25.9 2.09 ±0.32
391 435.0 ±26.7 701.0 ± 16.9 2.12 ±0.21
416 287.6 ± 37.2 607.0 ±23.5 1.87 ±0.29
433 343.0 ±20.3 644.0 ±12.9 2.14 ±0.16
447 415.4 ±26.7 689.0 ±16.9 2.15 ±0.21
465 355.6 ±40.5 654.6 ±25.6 2.28 ±0.31
488 403.0 ±49.7 703.2 ±31.5 2.11 ±0.38
730 374.8 ±23.8 668.2 ± 15.1 2.23 ±0.18
801 322.2 ±35.4 627.8 ±22.4 1.98 ±0.27
825 352.3 ±40.5 652.7 ±25.6 1.85 ±0.31
974 360.6 ±24.8 658.9 ± 15.7 1.97 ±0.19
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sires that can produce progeny with increased MARB that meet beef industry accepted 
standards. There was a significant difference in sire color where steers sired by Gray 
Brahman bulls had higher marbling scores than steers sired by Red Brahman bulls even 
though both groups were in the slight marbling category (P < .01). Marbling scores for 
Brahman crossbreds consistently have shown to rank relatively low in comparison with 
marbling scores for other breeds of cattle (Damon et al.T 1960; Luckett et al., 1975; 
Young et aL, 1978; Peacock et aL, 1982; Koch et aL, 1982; DeRouen et aL, 1992). 
Crouse et al. (1989) and Huffinan et al. (1990) reported that as the proportion of 
Brahman breeding increased, marbling decreased. Sire EPD for MARB ranged from 
-16.8 to 22.6 with a positive average EPD of 8.43. Fourteen sires had positive EPD for 
MARB with five above the positive average EPD. Five sires were above an EPD of 10.0 
for MARB with two above 20.0. Sires 77 and 391 had EPD of 22.6 and 21.8.
Least squares means by sire for QG ranged from 607.0 to 706.1. Quality grades 
are defined as 600 to 699 for Select and 700 to 799 for Choice. The overall least 
squares mean for QG was 660.9, indicating a Select quality grade. Three sires produced 
progeny that averaged Choice QG with scores over 700. All other sires produced 
progeny that averaged Select. None of the sires averaged below 600 which indicates a 
Standard QG. Gray Brahman-sired steers averaged approximately a third higher QC 
score than Red Brahman-sired steers (668.4 vs 639.7, respectively; P < .01). Peacock et 
al. (1982) compared Brahman- and Sahiwal-sired steers to Hereford-, Angus-, and 
Pinzgauer-sired steers. Results indicated that the Bos indicus groups averaged about 1/3 
of a USD A quality grade lower than the three Bos taurus groups. However, Crockett et
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al. (1979) found that Brahman crosses had higher quality carcasses when compared to 
Limousin, Maine Anjou, and Simmental under the subtropical conditions o f Florida. 
Quality grade EPD ranged from -10.9 to 13.4 with a positive EPD average of 5.7. 
Fourteen sires had positive EPD with seven above the positive average EPD. Sire 391 
had the highest EPD for QG. Three of the sires had least square mean values of above 
700 indicating Choice QG.
Yield grade least squares means by sire ranged from 1.69 to 2.90 with an overall 
average least squares mean o f 2.24 ±  0.05. Gray Brahman-sired steers had higher, but 
less desirable YGs when compared to steers sired by Red Brahman sires (2.3 vs 2.0, 
respectively; P < .01). Paschal et al. (1995) reported that Red- and Gray Brahman- 
crosses had the highest yield grades when compared to Angus-, Indu-Brazil- Nellore-, 
and Gir-crosses. Crockett et al. (1979) found significantly higher (less desirable) yield 
grades for the Brahman-crosses when compared to other breeds. Best linear unbiased 
predictors of sire EPD for YG, SF7, SF14, CALP, and HUMP are given in (Table 4.6). 
Expected progeny differences for YG ranged from -.21 to .21 with a negative average 
EPD o f-.11. Five sires were below the negative average EPD. The sire with the lowest 
EPD for YG was 325 followed by sires 289 and 175. Low YGs are associated with 
decreased fat and frequently less marbling within the carcass. These sires produce 
progeny that are favorable for yield grade but may have less desirable MARB scores and 
QG.
Least squares means and standard errors for SF7, SF14, CALP, and HUMP by 
sire are presented in Table 4.7. Least squares means for SF7 by sire ranged from 3.08 to
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Table 4.6. Best linear unbiased predictors of sire expected progeny differences for yield
Sire YG SF7 (kg) SF14 (kg) CALP HUMP Ccm)
74 0.07 -0.04 -0.05 -0.13 0.16
77 0.14 -0.23 -0.23 -0.56 0.32
100 0.08 0.02 -0.05 -0.30 0.12
125 -0.08 -0.24 0.07 0.27 0.22
132 0.10 0.28 0.25 0.99 -0.41
170 0.19 -0.37 -0.33 -0.68 0.12
174 0.07 -0.09 1 © -0.31 -0.48
175 -0.15 0.16 0.57 -0.26 0.81
201 0.10 0.06 -0.32 -0.29 -0.02
203 0.15 -0.19 -0.03 0.00 0.23
206 0.21 0.06 0.07 -0.30 0.63
207 -0.01 -0.24 -0.14 -0.61 0.25
208 -0.02 -0.07 0.14 0.26 0.56
215 -0.09 -0.10 0.17 0.15 -0.33
285 0.02 0.16 0.21 0.29 -0.11
289 -0.17 0.21 0.05 0.59 -0.47
325 -0.21 0.26 0.14 0.20 -0.81
336 0.11 -0.35 0.17 -0.14 0.09
343 0.17 0.21 -0.06 0.04 -0.26
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Table 4.6. (continued)
Sire YG SF7 (kg) SFI4 (kg) CALP HUMP (cm)
364 -0.07 0.30 -0.23 -0.22 0.61
366 -0.04 -0.22 -0.24 -0.25 -0.17
391 -0.05 0.13 -0.16 -0.17 0.91
416 -0.11 0.05 0.16 0.18 0.62
433 -0.05 0.34 0.24 1.07 -0.53
447 -0.03 -0.08 0.04 -0.10 -0.93
465 0.01 0.13 0.02 0.15 0.13
488 -0.02 -0.01 -0.15 -0.05 -0.20
730 -0.00 -0.20 -0.35 -0.48 -0.34
801 -0.08 -0.08 0.06 0.57 -0.67
825 -0.10 0.18 0.15 0.19 -0.43
974 -0.12 -0.02 -0.03 -0.07 0.36
Average SE 0.15 0.30 0.25 0.37 0.77
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Table 4.7. Least squares means and standard errors for shear force at 7 and 14 days of
Sire SF7 (kg)________ SF14 (kg)________ CALP_______ HUMP (cm)
74 4.56 ±0.53 3.60 ±0.38 4.67 ±0.48 19.7 ±1.5
77 4.20 ± 0.38 3.34 ±0.27 4.13 ±0.35 19.8 ± 1.1
100 4.87 ±0.68 3.62 ±0.48 4J26 ± 0.62 19.7 ± 1.9
125 4.06 ±0.48 3.89 ±0.34 5.35 ±0.44 19.8 ± 1.3
132 5.66 ±0.50 4.35 ±0.36 6.50 ±0.46 17.7 ± 1.4
170 3.23 ±0.63 2.56 ±0.52 3.56 ±0.57 19.5 ± 1.8
174 4.56 ±0.39 3.49 ± 0.28 4.48 ±0.36 17.9 ± 1.1
175 5.15 ±0.36 4.73 ± 0.26 4.59 ±0.33 20.8 ± 1.0
201 4.91 ± 0.48 3.08 ± 0.35 4.44 ± 0.44 19.0 ±1.3
203 3.92 ±0.70 3.68 ±0.50 4.93 ±0.64 20.3 ±2.0
206 5.07 ±0.63 4.01 ±0.45 4.36 ±0.58 21.8 ± 1.8
207 3.88 ±0.59 3.40 ±0.42 3.75 ±0.54 20.1 ±1.7
208 4.37 ± 0.59 4.08 ± 0.43 5.39 ±0.55 21.4 ± 1.7
215 4.38 ±0.49 4.06 ± 0.35 5.12 ±0.45 18.0 ±1.4
285 5.57 ±0.71 4.47 ±0.51 5.57 ±0.65 18.5 ±2.0
289 5.58 ±0.63 3.93 ± 0.45 6.05 ±0.58 17.2 ±1.8
325 5.54 ±0.49 4.08 ± 0.35 5.25 ±0.45 16.5 ± 1.4
336 3.08 ± 0.68 4.28 ± 0.48 4.65 ±0.54 19.5 ± 1.6
343 5.53 ±0.59 3.60 ±0.42 4.99 ±0.54 17.9 ±1.7
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Sire SF7 (kg)________SF14 (kg)_______ CALP_______HUMP (cm)
364 5.69 ±0.52 3.20 ±0.37 4.53 ±0.48 21.3 ± 1.5
366 3.31 ±0.83 2.73 ±0.60 4.36 ±0.63 18.2 ±1.9
391 5.03 ±0.45 3.41 ±0.32 4.64 ±0.41 21.7 ±1.2
416 4.88 ±0.62 4.13 ±0.44 5.23 ±0.57 21.6 ±1.7
433 5.42 ±0.34 4.15 ±0.24 6.33 ±0.31 18.0 ±0.9
447 4.44 ±0.48 3.80 ±0.34 4.74 ±0.41 16.5 ± 1.2
465 5.37 ±0.68 3.82 ±0.48 5.25 ±0.62 19.8 ± 1.9
488 4.61 ±0.83 3.08 ±0.59 4.75 ±0.76 17.6 ± 2.3
730 4.34 ±0.40 3.17 ±0.28 4.25 ±0.37 18.3 ± 1.1
801 4.39 ±0.59 3.87 ±0.42 5.98 ±0.54 16.2 ± 1.7
825 5.59 ±0.68 4.25 ± 0.48 5.32 ±0.62 16.8 ± 1.9
974 4.69 ±0.42 3.70 ±0.30 4.80 ±0.38 20.0 ± 1.2
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5.69 kg with an overall least squares mean average of 4.7 ±  0.01 kg. Three sires had 
means below 3.63 kg or 8 lbs, which is considered to be tender and acceptable. Range 
for SF14 was 2.56 to 4.73 kg with an overall least square mean o f 3.73 ± 0.07 kg. 
Thirteen of the 31 sires had least square means below 3.63 kg. AH sire least square 
means for SF14 were lower than means at SF7, except for one sire (336). This suggests 
that aging steaks for 14 d increased tenderness over 7 d aged steaks. Shear force values 
were lowered on the average by 0.97 kg when aged at 14 d compared to aging at 7 d. 
Steers sired by Gray Brahman bulls produced steaks that were more tender at 14 d of 
aging than steaks from steers of Red Brahman bulls (P < .01). Several studies have 
reported that as percentage of Brahman breeding increases the level of tenderness 
decreased and (or) the variability in tenderness increases (Damon et al., 1960; Carpenter 
et al., 1961; Peacock et al., 1982). Pringle et al. (1997) found that steaks from 
Brahman-cross steers had lower shear force values at 14 d when compared to values at 
5d. Wheeler et al. (1990a) reported that meat from purebred Brahman cattle that was 
not electrically stimulated was less tender and more variable in tenderness than that from 
other breed types, but electrical stimulation reduced those differences in tenderness. 
Results by Luckett et al. (1975) found Brahman-sired steers to be tougher than steers 
from Angus, Hereford, and Charolais sires (13.85, 8.52, 9.58, 8.25 kg respectively).
Sire EPD for SF7 ranged from -.37 to .34 kg with a negative average EPD of -. 16 kg. 
Sixteen sires had negative EPD for SF7. Negative values of shear force mean an 
increase in tenderness, therefore these sires should produce progeny with increased 
tenderness. Eight sires were below the negative average EPD for SF7. Sire 170 had the
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lowest EPD for SF7 followed by sires 336,207, and 125. Sire EPD for SF14 ranged 
from -.35 to .57 kg with a negative average EPD o f -.17 kg. These values are 
interpreted the same as SF7 where negative values mean increased tenderness. Fifteen 
sires had negative EPD for SF14 with six below the negative average EPD. Unlike the 
least squares means there was no pattern where all EPD for 14 d of aging were lower 
than those for 7 d o f aging. Sire 730 had the lowest EPD for SF14 followed by sires 170 
and 201.
Least squares means for CALP by sire range from 3.56 to 6.50 with an overall 
average least squares mean o f 4.91 ± 0.09. Gray Brahman-sired steers had lower levels 
of calpastatin activity when compared to steers from Red Brahman sires (4.68 vs 5.54, 
respectively; P < .01). Pringle et al. (1997) reported that calpastatin activity increased 
linearly with increased percentage Brahman breeding. Another study by Wheeler et al. 
(1990a) compared Hereford steers to Brahman steers. Results indicated that calpastatin 
inhibitor activity was lower in Hereford muscle than in Brahman. Many researchers have 
found a relationship between the levels of calpastatin and tenderness where higher levels 
decrease tenderness. Sire EPD for CALP ranged from -.68 to 1.07 with a negative 
average EPD of -.29. Seventeen sires had negative EPD for CALP with eight below the 
negative average EPD. Sires with lower levels of CALP tended to have lower shear 
force values and increased tenderness. Sire 170 had the lowest EPD for CALP followed 
by sires 207 and 77. Sire 170 also had the lowest EPD for SF7 and second lowest for 
SF14.
Hump height is often related to breed character. Hump height was measured 
from the tip of the spinous process to the top of the hump as the carcasses were hanging
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in the cooler. Least squares means for HUMP by sire ranges from 16.2 cm to 21.8 cm 
with a least squares mean average of 19.1 ±  .28 cm. Sixteen sires were above average 
for HUMP. There were no significant differences in HUMP height due to color.
Sherbeck et al. (1996) found that steaks from carcasses with hump height measurements 
of 7.60 cm or greater had lower panel tenderness rating and higher shear force values 
than steaks from carcasses with hump heights less than 6.35 cm. They reported that 
HUMP increased as the tenderness of cooked steaks decreased. Expected progeny 
differences for HUMP ranged from >.93 to .91 cm with an average positive EPD o f .38 
cm. Sixteen sires had positive EPD for HUMP with six above the positive average EPD. 
Sire 447 had the lowest and sire 391 had the highest EPD for HUMP.
Regression Coefficients
Regression coefficients and standard errors for all traits regressed on COWAGE 
and SLAGE are presented in Table 4.8. Slaughter weight and HCWT increased as 
SLAGE increased one day (0.45 kg and 0.27 kg, respectively; P < .01). This result is 
expected due to the linear increase in weight as the individual increases in age. Shear 
force at 7d of aging increased by 0.0088 kg as SLAGE increased (P < .01). This could 
be due to the decrease in tenderness as the animal gets older. Calpastatin (0.0071) and 
YG (0.0039) increased as SLAGE increased one day (P < .05). Backfat thickness also 
increased by .0028 cm as slaughter increased by one day (P < .01). As SLAGE 
increased by one day hump height increased by 0.01cm. This is expected because o f the 
increase in size o f the hump as Brahman cattle increase in age.
Phenotypic Correlations
Estimates o f phenotypic correlations for all traits are included in Table 4.9. Most 
of the discussion in the section will concentrate on the moderate and high levels o f
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Table 4.8. Regression coefficients and standard errors for all traits regressed on cow age 
___________________________and slaughter age. _________________
Independent variable
Dependent variable Cow age Slaughter age
FLADG(kg) -0.00 ±0.01 0.0001 ±0.0006
SLWT (kg) 2.04 ±1.51 0.4504 ±0.1216**
HCWT (kg) 1.70 ±1.03 0.2707 ±0.0831**
LEA (cm2) 0.20 ±0.29 0.0291 ± 0.0232
LEACWT (kg) -0.04 ±0.04 -0.0056 ± 0.0029
BF (cm) 0.00 ±0.01 0.0028 ± 0.0009**
MARB -2.73 ±2.45 0.2535 ±0.1976
QG -2.52 ±1.55 0.1641 ±0.1251
YG 0.01 ±0.02 0.0039 ±0.0015*
SF7 (kg) 0.05 ±0.04 0.0088 ±0.0033**
SF14 (kg) 0.02 ±0.03 0.0014 ±0.0024
CALP 0.01 ± 0.04 0.0071 ±0.0030*
HUMP (cm) 0.01 ±0.05 0.0100 ± 0.0036**
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correlation among the traits. Feedlot average daily gain was associated with all traits. 
Correlation estimates for FLADG with SLWT and HCWT were .68 and .63, respectively 
(P < .01). These values are expected due to the association between an increase in body 
weight as gain per day increases. Slaughter weight was highly positively correlated with 
HCWT (P < .01). Hot carcass weight was positively correlated with LEA and negatively 
correlated with LEACWT (.58 and -.53, respectively; (P < .01).
Marbling was highly positively correlated with QG (.95; P < .01). This value is 
expected because QG is a function of MARB. There were no significant correlations 
between MARB and shear force measurements. However, the values shown suggest 
that there is a negative association between marbling and shear force. Similar findings 
are indicated by QG with SF7 and SF14. Yield grade was highly negatively correlated 
with LEACWT which is usually seen due to the fact that as yield grade increases, retail 
yield such as LEACWT decreases. Hump height was associated with most traits except 
for CALP, SF7 and SF14. Sherbeck et al. (1996) found that hump height exhibited low 
negative correlations with panel tenderness scores (r^  = -.16; rdlg = -.28) and low 
positive correlations with shear force (r^ = .13; rdlg = . 16). These values were taken at 6 
and 18 days of aging involving animals with varying percentages of Brahman. In this 
study HUMP was correlated with MARB (r = .30) and QG (r = .25). These findings 
suggest that an increase in HUMP is associated with increased MARB and QG.
Calpastatin was found to be positively correlated with SF7 and SF14 (.26 and 
.35, respectively; P < .01). This suggests that an increase in calpastatin is associated 
with a decrease in tenderness. The cause of the difference between the estimate at 7
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days and 14 days is unclear. One possible explanation could be that the effect of 
calpastatin is less at 14 days o f aging than at 7. Studies have shown breed differences in 
CALP levels. Whipple et al. (1990b) identified calpastatin as one possible cause for the 
difference in tenderness between Bos indicus and Bos taurus breed crosses. Whipple et 
al. (1990a) and Shackelford et al. (1991b) found that calpastatin measurements at 24 
hour postmortem are moderately related to beef tenderness (r = .66 and .39, 
respectively).
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Chapter V 
Summary and Conclusions
Sire was a significant source of variation for most traits, indicating sire 
differences within the group for each trait. Several sires were identified with high 
growth potential and acceptable carcass traits. Sire 207 had the highest EPD for 
FLADG followed by sire 77. These two sires also ranked the same for SLWT and 
HCW. Sire 170 ranked first for BF and SF7, second for SF14, and first for CALP in sire 
EPD. This sire exhibited the ability to produce progeny that fattened well and were 
more tender at 14 d o f aging. Sire 77 had the highest EPD for MARB and ranked third 
for CALP. Sires 170 and 77 were ranked at the top in more carcass traits than the other 
sires in the study. Red Brahman sires ranked first (325) and third (175) for YG, and first 
(175) for REA. These were the only traits where red sires ranked in the top three for 
sire EPD. Only a few sires overall were consistently in the top three for more than one 
trait.
Gray Brahman sires were more desirable for most traits than Red Brahman sires. 
Sire was not a significant source of variation for marbling and quality grade; however, 
individual sires were identified that produced steers that averaged small amounts of 
marbling and Choice QG. Shear force values at 14 d of aging were lower when when 
compared to steaks that were aged for 7 d. Some sires produced steers that were 
tougher than the average shear force, while several sires produced steers that had 
average shear force values below 8 lbs. This suggests that sire differences exist for 
tenderness. There was no significant correlation between marbling and shear force.
55
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Other related traits such as calpastatin were found to be positively correlated with shear 
force values.
There is a  need for Brahman cattle that are acceptable for growth and carcass 
traits and that can be used in commercial herds not only in Louisiana but in other states 
throughout the Gulf Coast Region. The results from this study indicate that there is 
variation within the Brahman breed for growth and carcass traits and that sires can be 
identified with acceptable genetic values for these traits. Identification o f these sires 
could lead to selection of individuals in the Brahman breed that might offset the 
discounts now given to Brahman influenced calves. The problem is that we cannot easily 
identify these sires until we measure their progeny. It will take time to evaluate these 
sires until we develop new tools that will help in speeding up this process.
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